1732 ale factor problems are observed in about 25-40% of the infertile couples in the population. The etiology of infertility is unknown in 30% of infertile males. Genetic causes of male infertility include numerical or constitutional chromosomal aberrations (inversion or translocation), microdeletions of Y chromosome, mitochondrial DNA mutations, monogenic diseases and multifactorial diseases. Chromosomal abnormalities are detected in 5.1% of all infertile men, 13.7% of azoospermic and 4.6% of oligospermic patients. Sex chromosome aneuplodies account for approximately 70% of chromosomal abnormalities seen in infertile males. A AB BS ST TR RA AC CT T A 30-year-old male patient referred to our clinic for unraveling the underlying etiology of the azoospermia. He had no unusual medical history. At physical examination, obesity, short neck and gynecomastia were noted. All hormone levels were normal except estradiol which was 2-fold higher than the upper limit. Having azoospermia in the spermiogram, scrotal ultrasonography was normal. Cytogenetic analysis and fluorescence in situ hybridization were performed subsequently, 45,X,add(21)(p10) and 45,X,add(21)(p10).ish der(Y;21) (q12;p10) were found, respectively. On C-banding, dicentric staining of translocated chromosome was observed. NOR banding was negative. Molecular genetics studies using multiplex polymerase chain reaction revealed the presence of Y chromosome sequences at SRY, AZFa, AZFb, AZFc regions. 
ale factor problems are observed in about 25-40% of the infertile couples in the population. The etiology of infertility is unknown in 30% of infertile males. Genetic causes of male infertility include numerical or constitutional chromosomal aberrations (inversion or translocation), microdeletions of Y chromosome, mitochondrial DNA mutations, monogenic diseases and multifactorial diseases. Chromosomal abnormalities are detected in 5.1% of all infertile men, 13.7% of azoospermic and 4.6% of oligospermic patients. Sex chromosome aneuplodies account for approximately 70% of chromosomal abnormalities seen in infertile males. [1] [2] [3] [4] [5] 
CYTOGENETIC, FLUORESCENCE IN SITU HYBRIDIZATION (FISH) AND MOLECULAR ANALYSIS
Chromosome analysis was performed on lymphocyte metaphases using GTG banding. A 45,X karyotype was found in 50 metaphases. Moreover, an additional segment was observed on the short arm of chromosome 21 without stalks and satellites ( Figure 1 ). C banding showed that the translocated chromosome was dicentric and did not have a heterochromatic region (Figure 2 ). NOR banding was negative ( Figure 1C ). The patient's parent's chromosomes were also analyzed. His father's karyotype was normal but his mother's chromosome analysis was not available. To explain the additional segment on 21p, FISH was performed using Chromosome X&Y alfa-satellite combination 
DISCUSSION
The Y chromosome can be translocated onto an autosome, especially an acrocentric chromosome, due to close relationship between sex vesicle and nucleolus during meiosis. 7 The phenotype of the patients who have Y; autosome translocation is variable according to the amount of autosomal deletion and the presence of Y-euchromatic region. Chen et al. reported a patient with 45, X,der(Y;18) (q11.2;p11.2) and reviewed the literature. 8 There were 31 patients who had Y;autosome translocation with 45,X karyotype. Mental retardation and multiple congenital abnormalities are more common if the translocation is with a non-acrocentric chromosome. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] The patients with Y; acrosentric chromosome translocation usually suffer from infertility due to azoospermia or oligozoospermia. [25] [26] [27] [28] [29] In our patient, there is a dicentric chromosome with an unbalanced translocation between q12 region of Y chromosome and p10 region of chromosome 21 which results in loss of heterochromatic region of Y chromosome. On physical examination, gynecomastia and short stature were observed. Elevated estradiol (E2) levels and azoospermia were also detected. There are few published reports about translocation between chromosomes Y and 21. Nataf et al. reported a case with prenataly diagnosed 45,X karyotype and male phenotype. 30 The patient had a translocation between chromosomes Yp and 21p. 30 After delivery, he had male external genitalia with normally located testicles and a normal-sized penis. The translocation involved distal part of Yp and the short arm of chromosome 21. The SRY gene was present but the genes in the AZFa, AZFb and AZFc regions were missing. The authors suggested that the patient would have a risk of azoospermia. Davalos et. al. reported a 31-year-old patient having a monocentric chromosome with translocation between p10 region of Y chromosome and q10 region of chromosome 21. 28 In that particular patient, testicular volume was assessed as 12 ml and bilateral varicoceles were observed. His laboratory findings revealed normal hormone levels, however there was azoospermia in spermiogram.
Infertility due to translocations between Y chromosome and autosomal chromosomes depends on the occurrence of breakage within AZF locus located in the euchromatic region of Y chromosome (Yq11), however it has also been reported that breakages more distal to this locus (Yq12) have caused infertility. 29, 31 The presence of AZF region has been shown by molecular techniques in our patient. Dicentric chromosomes are unstable during cell division. 7 We consider that the dicentric chromosome might block meiosis and therefore might cause azoospermia in our patient. Moreover, PRM1, PRM2 and AR gene mutations have been reported in infertile males causing azoospermia and oligospermia. 32, 33 Analysis of PRM1, PRM2 and AR gene mutations may enlighten the etiology of azoospermia in our patients.
